Shinjuku, Tokyo 162-0052, Japan (C-9), respectively, to form ring H. The presence of hydroxyl groups on C-11 (70.75ppm), 13 and 14 was supported by not only HMBC correlations as shown in by NOE experiment; signal enhancements were observed for H-8a and H-8b when H-6 was irradiated.
HMBC correlations between a phenolic OH at 9.700 ppm (HO-1) and C-18/C-1 (152.05ppm)/C-2 (107.93 ppm) suggested that ring F was fused with another aromatic ring. Structure of the ring, which we call E, was elucidated by HMBC, double LSPD and NOE experiments summarized in Fig. 4 . Double LSPD experiments revealed crucial long range CH couplings such as tween C-3 and C-4 was speculated by careful NOE experiment; a signal of methoxy protons at CH3-O-3 (3.973ppm) was enhanced when methoxy protons at CH3-O-4 (3.873ppm) were irradiated. Thus, the planar structure of the west part of the aglycon was established (Fig. 3, 4 ) though a substitution group at C-2 was not clear at this stage.
COSY, TOCSY and decoupling experiments (Fig. 3) . Coupling between C-9' and C-8' in the C5 unit was not observed by COSY and TOCSY since J8' ,9' was very small. Decoupling experiment irradiating H-9', however, revealed the small coupling (less than 0.5Hz) between H-8' and H-9'. This small coupling will be discussed after in this section. HMBC correlations demonstrated that a hydroxy quaternary carbon C-14' connected with C-9', a carbonyl C-15' (195.54ppm), and a quaternary oxycarbon C-13 (Fig. 3) . The chemical shift of the carbonyl C-15' implied its bonding to an sp2 carbon. HMBC correlation between H-8' and C-13' and chemical shifts of C-8' and C-13' suggested the presence of an ether bridge between C-8' and C-13'. NOE and HMBC spectra indicated that the other digitoxose unit (DG') and amicetose unit (AM') were attached to O-10' and O-12', respectively. Although no direct evidence was obtained, the connection between C-12' and C-13' was speculated in consideration of the THE JOURNAL OF ANTIBIOTICS APR. 1998 coupling constants J9' ,10', J10',11' and J11',12' and NOE between H-8' and H-11'. The coupling constants will be discussed in this section later. Chemical shifts of H-9', 10', 11' and 12', and the coupling constants (J9' ,10', J10',11' and J11' ,12') were similar to those of H-9, 10, 11 and 12 on ring H, suggesting the structural similarity between rings A and H. Thus, the planar structure of the east aglycon was established. Its carbon framework was identical with that of the west unit. The only difference was the oxidation state. We then concluded that the east and the west units were joined together at C-2 (ring E) and C-2' (ring D) since no other combination was possible.
Coupling constants of the protons on ring A and H, and NOE between H-8a and H-11, and H-8' and H-11' confirmed the stereochemistry of the rings as shown in Fig. 6 . In the east unit, an ether bridge between C-8' and C-13' and ring A formed a bicyclo [3, 2, 1] investigation.
In conclusion, the structure of hibarimicin B was determined as shown in Fig. 11 and angelmicin B was identical with HbB stereochemically.
Hibarimicin A Mass number of molecular ions of HbA was identical with that of HbB (m/z=1725). UV and IR spectra of HbA were also very similar to those of HbB. DEPT experiment showed that numbers of methyl, methylene, methine and quaternary carbons of HbA were same as those of HbB. The molecular formula of HbA was determined to be C85H112O37 based on MS, 1H and 13C NMR spectra. COSY, CH-COSY and HMBC correlations for the carbohydrate moiety (Fig. 8) , indicated that HbC contained another 2,3,6-trideoxyhexopyranosyl residue (AM") instead of AT' residue in HbB. An orientation of the hydroxyl group at AM4" was determined to be equatorial since a large coupling (ca. 10Hz) between H-AM4" and H-AM3" a was observed though a precise value was not obtained because of second order splitting.
Configuration of AM5" was not directly determined because the chemical shift of H-AM4" and H-AM5" were too close for first order analysis. If the stereochemical relationship between AM4" and AM5" was threo, the methyl group (AM6") and the hydroxyl group at AM4" would be oriented equatorial and axial, respectively. In this conformation, JAM3"a ,AM4" should be much smaller than that we observed. Therefore, we determined that the monosaccharide was 2,3,6-trideoxy-erythro-hexopyranose (amicetose). (13C 69.81ppm, 1H 3.616ppm) was observed. In the 1H NMR of HbD, six anomeric protons were observed, and five of them were identical with those of HbB, but an anomeric proton signal resonated at 5.094ppm did not correspond to any 1H signals of HbB. COSY correlations (Fig. 9) starting from the anomeric proton at 5.094ppm (H-AX1') showed a partial structure O -(O-)CH-CH2-CHOH-, in which the hydroxyl proton was confirmed by the addition of deuterium oxide. HMBC spectrum suggested that this C3 unit and another unit CH3-CH(OH)-were linked together through an oxygen atom. The other HMBC correlations also indicated that these two units were brigded by an acetylcarbinol to close a ring (Fig. 9) . These data indicated that the sugar was 4-C-acetyl-2,6-dideoxyhexose. We abbreviated this sugar as AX.
Since coupling constants JAX1' ,AX2'a<1.0, JAX1',AX2'b= 3.5, JAX2a' ,AX3'=3.0 and JAX2b',AX3'=3.5 were small, the hydroxyl group at AX3' was axial. Orientation of the methyl group (AX6') was not deduced from the coupling constant due to the lack of proton at AX4'. However, we concluded it was equatorial since if the methyl group Therefore, we concluded that AX was 4-C-acetyl-2,6-dideoxy-xylo-hexopyranose.
The glycosidic bonding position of AX was determined to be O-AM4' by NOE and HOHAHA experiments; under the irradiation of H-AX1', NOE was observed for a proton at 3.297ppm (H-AM4') to which magnetization Fig. 10 also agreed with that structure. Crude hibarimicins mixture (70mg) was dissolved in 3% methanolic hydrogen chloride (1.2ml) at room temperature. After 2 hours, the solvent and hydrogen chloride were removed by flushing dry nitrogen stream and azeotropic evaporation with benzene. The residue was applied to preparative TLC (Merck Silica gel 60 (Rf=0.42) was scratched off the plate and extracted with to a syrup, which was further purified by HPLC (column; mm), elution; methanol-water 4:5, flow rate; 0.7ml/ minute, detection; A220nm). Concentration of the eluate gave an anomeric mixture of methyl 4-C-acetyl-2,3,6-trideoxy-D-threo-hexopyranosides.
Preparation of 9-Acetyl-7,8,9,10-tetrahydro-6,9,11-trihydroxy-4-methoxy-7-oxonaphthacene-5,12-quinone Daunorubicin (80mg) was dissolved in 2.8% methanolAfter evaporation, trace of hydrochrolic acid was removed by azeotropic evaporation with benzene. The residue was applied to silica-gel column chromatography (toluene-ethyl acetate 1:1) to give daunomicinone (Rf=0.31, toluene-ethyl acetate 1:1) 25.6mg (45%). To a solution of daunomycinone (12.8mg) in dichloromethane (1ml) was added pyridinium dichromate (30mg). After 20 hours, the solvent was removed by evaporation and the residue was applied to preparative silica-gel TLC (toluene-ethyl acetate 1:1). A band of the oxidative product (Rf=0.44) was scratched off the plate and was extracted with ethyl acetate. 
